Interconversion between multiple glucose 6-phosphate-dependent forms of glycogen synthase in intact adipose tissue.
We have tested the hypothesis that interconversion between multiple glucose-6-P-dependent forms of glycogen synthase helps regulate glycogen synthesis in adipose tissue. Our results indicate that interconversion of glycogen synthase in adipose tissue involves primarily dependent forms and that these interconversions were measured better by monitoring the activation constant (A0.5) for glucose-6-P than measuring the -: + glucose-6-P activity ratio. Insulin decreased and epinephrine increased the A0.5 for glucose-6-P without significant change in the activity ratio. Insulin consistently decreased the A0.5 in either the presence or absence of glucose, indicating that the insulin-promoted interconversion did not require increased hexose transport. Isoproterenol increased the A0.5 for glucose-6-P, while methoxamine was without effect, indicating beta receptors mediate adrenergic control of interconversion between glucose-6-P-dependent forms. The changes in the A0.5 produced by incubations with insulin or epinephrine were mutually reversible. We conclude that 1) glycogen synthesis in adipose tissue is catalyzed by multiple glucose-6-P-dependent forms of glycogen synthase, 2) hormones regulate glycogen metabolism by promoting reversible interconversions between these forms, and 3) there is no evidence that a glucose-6-P-independent form of glycogen synthase exists in intact adipose tissue.